Delayed alternation and object alternation are classic spatial and non-spatial delayed response tasks. We tested 632 middle-aged male veteran twins on variants of these tasks in order to compare test difficulty, measure their inter-correlation, test order effects, and estimate heritabilities (proportion of observed variance due to genetic influences). Non-spatial alternation (NSA), which may involve greater reliance on processing of subgoals, was significantly more difficult than spatial alternation (SA). Despite their similarities, NSA and SA scores were uncorrelated. NSA performance was worse when administered second; there was no SA order effect. NSA scores were modestly heritable (h 2 = .25; 26); SA was not. There was shared genetic variance between NSA scores and general intellectual ability (r g = .55; .67), but this also suggests genetic influences specific to NSA. Compared with findings from small, selected control samples, high ''failure'' rates in this community-based sample raise concerns about interpretation of brain dysfunction in elderly or patient samples.
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Introduction
The development of classic delayed response tasks to study working memory, mental set-shifting, and perseveration began nearly 100 years ago (Hunter, 1913; Jacobsen, 1936) . Different versions have been studied in both animals and humans. These include non-human primates, healthy human volunteers, and people with brain disease or neuropsychiatric disorders (Curtis, Zald, Lee, & Pardo, 2000; Faraone et al., 2000; Freedman, Black, Ebert, & Binns, 1998; Freedman & Oscar-Berman, 1986; Fuster & Alexander, 1970; Gold, Berman, Randolph, Goldberg, & Weinberger, 1996; Goldman, Rosvold, Vest, & Galkin, 1971; Oscar-Berman, 1984; Oscar-Berman, Hutner, & Bonner, 1992; Oscar-Berman, McNamara, & Freedman, 1991; Oscar-Berman & Zola-Morgan, 1980; Oscar-Berman, Zola-Morgan, Oberg, & Bonner, 1982; Pribram, Mishkin, Rosvold, & Kaplan, 1952; Seidman et al., 1992; Turner & Levine, 2006; Zald, Curtis, Chernitsky, & Pardo, 2005; Zald, Curtis, Folley, & Pardo, 2002) . Oscar-Berman and Zola-Morgan (1980) referred to this paradigm as ''comparative neuropsychology'' because these measures constitute a set of relatively rare experimental tasks for study in humans that were developed as direct parallels to tasks tapping the same cognitive functions in non-human primates. These cognitive probes of prefrontal function are sensitive to brain lesions in monkeys and to homologous brain regions in humans (Freedman et al., 1998) . They were developed, in part, to assess two major subsystems within the prefrontal cortex (Fuster, 1989; Oscar-Berman et al., 2009) . The dorsolateral system is thought to mediate verbal and spatial working memory, set-shifting, attentional control, and concept formation. The orbitofrontal (ventral) system is thought to mediate response inhibition and emotional responsivity, and is more strongly linked to basal forebrain and limbic structures than the dorsolateral system. As such, these tests continue to be important in the study of frontal lobe function in normal and pathological conditions. Differences still remain with regard to conclusions about testspecific or function-specific subregions including debate as to whether dorsolateral and ventral-inferior prefrontal cortex are distinguished primarily on the basis of spatial versus non-spatial 0278-2626/$ -see front matter Ó 2011 Elsevier Inc. All rights reserved. doi:10.1016/j.bandc.2011.03.004
